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CITY ON THE EDGE:
NEW YORK IN THE AGE OF CLIMATE
CHANGE
By 2030, 70% of the world’s population will live in cities.

The United Nations Intergovernmental Panel on Climate Change
(IPCC) has singled out 2030, too - as a date of no return on
climate change.
Our future quality of life in these adopted metropolises will
depend on what we do to confront climate change now.

“Throughout its history, the city has just been about growth and so
it would require a total shift in scaling back and thinking more
long-term.”
— MELISSA CHECKER, ASSOCIATE PROFESSOR OF
ENVIRONMENTAL STUDIES, THE CITY UNIVERSITY OF NEW YORK
The first installment of City on the Edge looks at how NYC
is dealing with its greatest existential threat: flooding
and sea level rise.

“Climate change is this real variable that we are combatting. It’s not
just, it’s a shame that the polar ice caps are melting. That of course
is happening too, but there’s stuff at home happening. It’s not just a
remote issue. It’s affecting everyone in very dramatic ways.”
— MAX LERNER, NYC PARKS DEPARTMENT, SUSTAINABLE
FACILITIES DIVISION

The second installment of City on the Edge focuses on one
facet of NYC's Green New Deal. Visit the Parks
Department 5 Borough Complex, the city’s largest green
roof, to learn how green roofs provide multifaceted
solutions to flooding, energy use and the urban heat
island effect.
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CITY ON THE EDGE:
NEW YORK IN THE AGE OF CLIMATE
CHANGE
NEW GREEN CITY
NEW YORK’S CLIMATE MOBILIZATION ACT MANDATES A
GREEN ROOF ON ALL NEW CONSTRUCTION. IS IT ENOUGH
TO SAVE THE CITY?
BY: JANELLE LITTLE

The M35 bus picks up on the corner of Lexington Avenue and 125th Street in Harlem. It
is the quickest way to get to Randall’s Island via public transportation and will spare me a
30-minute jaunt across the Triborough Bridge in the rain. It is a dreary day, grey, raining
and unseasonably cool for early May. The bus will make a few brief stops on Randall’s
Island before continuing to Ward’s Island. The two are conjoined islands of concrete
connected by a steel tether to another island of concrete: Manhattan.

The electronic information board flashes the next stop: “Main Roadway after the Exit
Ramp.” I am unceremoniously deposited along the side of the road. I vaguely orientate
myself on Google Maps, but the landscape is comprised of indiscernible ball fields and
one pot-holed thoroughfare. I set off towards a mass of earthen-toned buildings of
bureaucratic significance, passing the Sanitation Department and the MTA Bridges and
Tunnels Building. I find the nondescript beige brick building; it has all the charm of a
Soviet-era Gulag. The only color in its imposing façade comes from emerald tendrils
peeking over the roof.

The Five Borough Complex is the administrative headquarters of the New York City Parks
Department and home to the oldest and one of the largest green roofs in the city. It
contains 38 unique green roof design systems, from hearty and low-maintenance sedum
covering to hydroponic tomatoes and beehives, sprawled over 40,000 square feet three
stories up.

I am well aware that the concept of a green roof has an air of frivolity and Goop-iness to
it. Growing plants and veggies on the roof sounds like the pet project of the sort of
Brooklynite who also brings jars of homemade fermented cabbage to parties and
demands that their friends try it. Of course, as most environmental topics go nowadays, a
story about something “green” can quickly downward spiral into an apocalyptic tailspin,
as today’s novelty becomes tomorrow’s necessity.
•••
Facade of the Five Borough Administration Building. Randall’s Island, New York

As part of an ambitious set of bills known collectively as the Climate Mobilization Act,
New York City passed a green roof bill that requires all new residential and commercial
construction to install solar panels, a green roof, or both. The law, part of legislation
aimed at reducing the city’s contribution to global warming, went into effect in November
2019. Any existing building undergoing extensive roof repair will also be required to
install a green roof. At present, it is not recommended that green roofs be built on roofs
older than 10 years, which precludes a lot of New York’s more aged facades.

Councilmember Rafael L. Espinal Jr. is one of the co-sponsors of the bill and a vocal
proponent of green roofs. “My hope is that at some point in time, all of New York City’s
rooftops will be sustainable,” he says.

New York has no shortage of buildings upon which to build green roofs. In 2018, the
Department of Buildings approved 165,988 new construction permits. The developer will
have full control over how the green roof is constructed and who designs and builds it.
Existing tax abatements will still be available, although they were wildly underutilized in
the past. Espinal says pushback from developers stalled the progress of the bill, which
was conceived of years earlier. “The reason it took so long is because of pushback from
the real estate industry,” he says. “Absolutely. For over three years, developers didn’t
want to comply.”
Sedum cover on the 5 Borough Complex green roof. The Triborough Bridge and Harlem
can be seen in the foggy distance.
Even in this stage of infancy, New York is behind in the race to green the city. Chicago
built a green roof atop their City Hall in 2001 and has utilized double the amount of
rooftop space as New York; DC has more green roofs than any other city in North
America; Denver passed stringent green roof legislation by popular vote. “One of the
concerns we’ve had is that we’ve been behind on this conversation, but this bill goes
further than what other cities require,” Espinal says. “One hundred percent of all new
construction will be required to have sustainable roofing. In other cities, that number is 25
to 50 percent.” New York already has a few notable green roofs atop prominent cultural
landmarks such as the Barclay’s Center, the Javits Center and the Empire State Building.
And then there is the humble Five Borough Building Complex.

•••

The Parks Department is the city’s fourth largest landholder. It owns 14 percent of New
York by area with a total of 1,000 buildings in every borough and nearly every
neighborhood. They have already constructed 250,000 square feet of green roofs
throughout the city, with a goal to build one million square feet within the next few years.
Artie Rollins, the assistant commissioner of citywide services, welcomes me into his airy
office. He has worked at the Parks Department for 24 years and has overseen the
development of the building’s green roof system from its infancy in 2007. He has asked
Max Lerner, the sustainability project development coordinator for the citywide services
division, to give me a tour of the roof. “The Parks Department will have the largest green
roof footprint of any city agency in the country, by far,” Rollins says.

Max Lerner, the sustainability project development coordinator for the NYC Parks
Department.
Lerner and I sit down in a conference room to talk about the connections between green
roofs, city infrastructure and climate change. Lerner is well-versed on the topic and
elaborates rapidly, pausing his train of thought only to answer my next question. “What’s
a CSO event?” I ask, referring to the commonplace, but foul, “combined sewer overflow”
event. He launches into a descriptive lesson in city anatomy.
The vast majority of NYC residents are connected to a combined sewer system. Anytime
someone washes their hands, flushes a toilet, or takes a shower, the water travels through
the combined sewer system to one of 14 wastewater treatment plants. This system is
already at 85 percent capacity on any given day, with just the normal activities. Because
the majority of New York is impermeable surfaces like buildings and sidewalks, water is
not easily absorbed; the majority flows into the sewers. Any consistent rain or snow
produces a Combined Sewer Overflow event. Translation: copious amounts of shit flow untreated - into the city’s waterways. Just one more reason why you’ll never catch me
swimming at Coney Island.
Additionally, when water runs off surfaces such as buildings and streets, it collects heavy
metal contaminants, dumping those into the city’s water supply. “The more direct ways to
solve CSO events are comically expensive,” Lerner says. “It’s nearly impossible to build
and operate a 15th sewage treatment plant or undo the combined sewer system. That
would completely upturn the physical fabric of the city.” Green roofs are a far easier and
cost-effective solution to absorb water runoff. They retain 50 to 75 percent of rain, easing
the pressure on an already overburdened system. The more green roofs there are, the
more water is absorbed.
Another crucial aspect of the green roof is its insulating and cooling effect, both for the
building it is located on and the environment around it. Rollins noted an immense change
to their cooling needs after the installation of the green roofs.
“Imagine the city in a heat wave,” Lerner says. “Everyone is trying to get as much as they
can out of their AC. It puts a big stress on our energy grid. If it’s 90 or 100 degrees
outside and the building has a black tar roof, the top of the building might be 160 or 170
degrees Fahrenheit with all of that radiating heat,” he says. As the air handler on the
roof works overtime to make the air a generally preferred indoor environment of 68 to
72 degrees, it has to do 100 degrees of cooling work. Magnify that energy use by all of
the city’s more than one million buildings. “This immense pressure on the city’s energy
grid can lead to the rolling brownouts and blackouts typically seen in the summer,”
Lerner says. A green roof keeps the air on top of the building in the low-to mid-80s, much

closer to that happy medium of 68 to 72 degrees. “The savings is not only put into the
energy equation of that building, it’s also alleviating the energy demand for the entire
city,” Lerner says. As summer temperatures continue to rise in New York, cooling the city
down becomes more imperative.
Before the green roof can support plant cover, it must be reinforced with lightweight soils
made from a variety of natural materials.
The future home of hydroponic tomatoes. Some green roofs can support food
production, which may be one solution to urban food shortages in the future.
Small, but mighty. Plants cool the air through evapo-transpiration and absorb rainwater,
keeping it from overburdening the city’s combined sewer system.

•••

More Americans die from heat-related causes than all other natural disasters combined,
the Centers for Disease Control and Prevention (CDC) reports yet heat waves do not
attract the same sensationalized news coverage as fires and floods. According to
independent analyses by both NASA and the National Oceanic and Atmospheric
Administration (NOAA), 2016 was the hottest year on record, before 2017 and 2018
held this dubious honor. An Environmental Protection Agency (EPA) report noted that
unusually hot summers have become the norm across the United States and that “extreme
heat events are expected to become longer, more frequent and more intense in the
future.”
Cities suffer from the “urban heat island effect,” meaning they are usually 2 to 10
degrees Fahrenheit hotter than surrounding areas. In the summer, this number can
skyrocket to 22 degrees hotter, at night. Heavily industrialized North and Central
Brooklyn and the Bronx experience the heat island more acutely. These areas also have
the highest rates of poverty and lowest amount of green space in the city.
New York has made extreme heat a priority. During the summer of 2017, the
administration launched Cool Neighborhoods, a $106 million initiative. The NYC Heat
Vulnerability Index (HVI) lists the most heat-vulnerable neighborhoods; all have nearly a
quarter of the population below the poverty line. In addition to the poor, seniors, children
and people with physical and mental disabilities are most susceptible to fatal heat.

In 1995, a “freak” heat wave in Chicago killed 739 people, with estimates that it was
actually hundreds more. It is notoriously difficult to calculate death toll from heat. The
number is formulated from death certificates listing “heat-related” as the cause of death,
rather than asthma complications or cardiovascular failure, which may have been
triggered by the heat. Heat spawns other natural disasters like wildfires and droughts, as
we have seen with the devastating wildfires in California and most recently, Australia.
Extreme heat increases homelessness and food insecurity and negatively impacts overall
physical and mental health. In 2003, a summer heat wave combined with a drought
killed an estimated 70,000 people across Europe.
The National Resources Defense Council released a report appropriately entitled, “Killer
Summer Heat.” The report claims if significant progress is not made to reduce climate
change, by 2040, 150 people will die daily from extreme summer temperatures in the
United States. Green roofs can change the equation by utilizing plant transpiration to
reduce overall air temperature. Plants accumulate pollution, smog and particulate matter,
helping city residents to breathe easier during heat waves. They lower energy costs and
output, meaning cooling units work less hard, cost less money and contribute less
greenhouse gases.
If there is one phrase that makes people tune out and turn on Netflix, it might be
“greenhouse gases.” The comfortable equilibrium of the planet’s improbable yet perfectly
balanced ecosystems, seemingly always capable of dispensing just a little more, means
we are constantly hitting her up for a fix, oblivious to our dependent destruction, glassyeyed and comfortably numb. Despite the indisputable arrival of climate change, we lack
the foresight and political will to implement the sweeping changes required to save us
from an unbearable future. The question then is not what needs to be done, but why has
nothing been done? We are much too busy staring at our iPhones to watch the world
burn.
Within the next 30 years, 70 percent of the world’s population will dwell in cities, by
United Nations estimates. How comfortably we can live in that world depends on present
action. We have no choice but to adapt or perish. Like with green roofs, it’s an upfront
investment in the long game. The challenges of climate change and urbanization will
force New York to make dramatic, altering decisions about how to feed, shelter and cool
its expanding population. Even solutions that at first glance sound like something out of
the Brooklyn Hipster Playbook.
Parks Department employees and volunteer crews ensure the health and longevity of the
green roof through New York’s varied seasons.

• • •

From the roof of the Parks Department building, I survey the
expanse of the city: the Bronx, the eastern edges of Manhattan,
the steady tide of cars passing over the Triborough bridge. It is
still lightly drizzling. The roof is a verdant expanse of
vegetation, a pop of green in a vista of greys and blues. The
Harlem River laps unto the shore of Randall’s Island.
It’s easy to forget that New York is an island, but here on the
roof, seeing the water meet the concrete, I am reminded that, in
places, New York sits no more than 8 feet above the sea. Lerner
counseled a construction team about fertilizer before returning.
He jumped into another elaboration. His voice began to fade into
my own thoughts. I began to contemplate the future of the city I
love: the heat, the shit, the sea. I suddenly missed the appeal of
artisanal rooftop cabbages. I was quietly overcome by another
feeling; I believe the name for that feeling is fear.
New York City’s population will continue to expand. An
additional one million people are expected to move here within
the next two decades. Like all ecosystems, the city will
accommodate this influx, politely making room until it reaches a
breaking point. In our lifetime, those in developed countries have
been privileged to attend the world’s most bountiful dinner party,
supplied by the seemingly limitless potential of the environment.
But our earthly host, uncomfortably stuffed, is preparing to shoo
away her ungrateful guests who seem to have overstayed their
welcome. A distant civilization, if humans remain part of the
world’s story, may one day recover remnants of our drowned and
doomed Atlantis, wondering, as every successive civilization
does, why didn’t they see this coming? Whether it's wars, plagues
or famines, there is always a blind spot and a suggestion.
Perhaps we will remain, a buoyant reinvention, because we had
the foresight to plan ahead and look up. As I survey the green
roof, I see that it is in a constant state of renewal. It absorbs,
deflects, adapts, grows. It is not impervious to change. It dares
to try and solve something.

CITY ON THE EDGE:
NEW YORK IN THE AGE OF CLIMATE
CHANGE
After Hurricane Sandy, New York City announced Rebuild by
Design, a competition to fund construction projects that would
protect the city from the next big storm. One massive project - the
Big U - will reshape Lower Manhattan and protect its low-lying
communities from sea level rise and storm surge. But the project
has been met with skepticism and controversy from its inception.
The Big U signifies the challenges New York City and other global
metropolises will face as they confront the realities of climate
change. How can cities enact the sweeping policies necessary to
secure their future, while also protecting the rights of their
citizens in the present?
This motion graphics explainer condenses the extended timeline
of the Big U project, highlighting the successes and setbacks of
New York City’s most ambitious plan to redesign the city in the
age of climate change.

